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TlosicHuTE/ILHAA 3aIIUCKA

Pabouas nmporpamma no yuebnomy npeamery «®dusuka» Ui 7-9 KJI1acCOB OCHOBHOM IIIKOJIBI
pa3paboTaHa B COOTBETCTBUU aBTOPCKOM MPOrpaMMOi OCHOBHOTO 0011ero oopa3zoBanus «dusuka. 7—9



KJ1acchl : paboune nmporpamMmsbl / cocT.d50 E. H. TuxonoBa. — 5-¢ m3x., mepepad. — M. : JIpoda, 2015 —400
c»

Henu nzydenus GU3MKKA HA YPOBHE OCHOBHOI'O 0OIIEro 0Opa3oBaHMS:

® YCBOCHHE YyYal[MMHCS CMbICIIa OCHOBHBIX MOHITHI U 3aKOHOB (DU3HMKH, B3aUMOCBSI3U MEXKy HUMU;

e (dopmupoBaHHEe cHUCTEMbl HAay4YHBIX 3HaHHM O MpUpole, €€ (PyHIAMEHTAIbHBIX 3aKOHAX s
MOCTPOCHHS MIPEICTABICHHUS O (PU3MUECKON KapTUHE MUPA;

e cucTemMaTH3alus 3HAaHUH O MHOTOOOpa3uu OOBEKTOB M SIBICHUN MPHUPOMBI, O 3aKOHOMEPHOCTSIX
MPOLECCOB M O 3aKOHaX (U3MKH ISl OCO3HAHHUA BO3MOXKHOCTH Pa3yMHOT'O HCIIOJIb30BAHHUS
JOCTUKEHUI HayKu B JaJbHEHIIIEM Pa3BUTUU LIUBUWIN3ALINY;

e (opmupoBanue yOeKACHHOCTH B IIO3HABAEMOCTH OKPYXKAIOIIEro MUpa U IOCTOBEPHOCTH HAYUHBIX
METO/IOB €T0 U3yYEHHS;

e  OpraHu3anus YKOJIOTMYECKOTO MBIIIIEHUS U LIEHHOCTHOI'O OTHOLIEHUSI K IPUPOJIE;

® pa3BUTHE IMO3HABATEIbHBIX UHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydamuxcs, a TakKe MHTepeca
K PpaCIIMPEHUI0 U YriayOJieHHIo (U3MYecKHX 3HaHUM W BbIOOpa (U3MKKM Kak MPO(UIBHOTO
npeaMerTa.

JlocTrxeHue 3Tux Lene 0oecrneynBaeTcs pelieHUeM CIEeYIOIUX 3a/a4:

* 3HAKOMCTBO y4alIUXCs C METOJIOM HAYYHOTO MTO3HAHUS U METOJaMH HCCIIEe0BaHNs 0OBEKTOB U SIBJICHHIA
PUPOJIBI;

* IpuoOpeTeHHe YYallUMHUCSA 3HAHUA O MEXaHUYECKUX, TEIJIOBBIX, JJEKTPOMArHUTHBIX M KBAHTOBBIX
ABJICHUSX, ¢buznyecknx BEJIMYNHAX, XapaKTepU3yIOIINX 3TH SIBIICHUS;
* (opmupoBaHue y ydyalmuxcs YMEHM HaOMIOAaTh TPUPOJHBIC SBICHUS U BBIIOIHATH OIBITHI,
nabopartopHble pabOTbl U SKCHEPHUMEHTAbHBIE HCCIEJOBAaHUS C HCIIOIb30BAaHUEM H3MEPUTEIbHBIX
npubopoB, HIUPOKO MIPUMEHSEMbIX B MPaKTUYECKOU KU3HU;
* OBJIAZICHHUE YYALIMMHCA TaKUMH OOIICHAyYHBIMHU TMOHITHUSMH, KaK MPHPOTHOE SBICHUE, SYMITUPHUECKU
YCTaHOBJCHHBIH (hakT, mpobiiemMa, THIIOTE3a, TEOPETHUECKUU BBIBOJ, PE3yIbTaT JKCHEPUMEHTAIbHON
IIPOBEPKU;

* IOHMMaHHE y4YallUMHCS OTIMYUN HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW MH(POpPMALUHU, HEHHOCTH HAYKH
JUISl YIOBJIETBOPEHUS OBITOBBIX, TPOU3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETOBEKA.

PaGouas mporpamma peanusyercsi B YMK «®usuka. 7-9 xnacce» (aBropsl: [lepsimkun A. B.,
I'yrhuk E. M. w g1p.), KOTOpeIM mpenHa3HadyeH s 7-9 kimaccoB  00mieoOpa3oBaTeIbHBIX
yupexaenuil. YMK no ¢usuke [leppimkuna A. B. u ap. BXOOUT B KOMILIEKC y4eOHUKOB «BepTukaiby,
KOTOpBIE BKJIIOYEHBI B (peepalibHbIil NepeyeHb yYEeOHMKOB, PEKOMEHAYEMBIX K HCIOJIb30BAaHUIO IPHU
peanu3alMy UMEIOIIUX TOCYJapCTBEHHYIO AaKKpEeIUTAIMI0 00pa30BaTENbHBIX MPOTrpaMM HAYaJIbHOTO
00111eT0, OCHOBHOTO 00IIIeT0, CpeaHero odiero odpazoBanus (mpukaz MunoOpuayku Poccuu ot 31 mapra
2014r. Ne 253). Copnepxanue y4eOHHUKOB COOTBETCTBYET (efepaibHOMy TOCYAapCTBEHHOMY
00pa3zoBaTebHOMY CTaHAApTy OCHOBHOTO 00111ero oopazoBanus (PI'OC OO0 2010 1.).

1. Iléppikun, A.B. ®usmuka. 7 kiacc. YueOHHUK Uis 00II€00pa3oBaTENbHBIX YUPEKIACHHIM/

A.B. Il€pprmkun.- M.: JIpoda, 2016r.

2. [épeimkun, A.B. @usuka. 8§ kmacc. YueOHHUK a7 00I1€00pa3oBaTENbHBIX YUPESKISHUHN /

A.B. Iléppimkun. — M.: [Ipoda, 2017 1.

3. Iéppiukun, A.B. ®usuka. 9 knacc. YueOHUK a1 0011e00pa30BaTENbHBIX YUPEKICHUH/

A.B. Iléppimikun, E.M. I'ytHuk.-  M.: [Ipoda, 2015 1.

4.. Tlepoikun, A.B. CoopHuk 3amau o ¢usuke: 7-9 ki.: k yueOHukam A.B. Ilepbimkuna u jap.
«dwusuka. 7 kmacey, «duzuka. 8 kinacey, «dusuka. 9xnaccey/ A. B. [lepeimkun; coct. I'.A. Jlonmosa, - 7-¢
U311, nepepad. u gon. — M.: M3natenscTBo «OK3amen», 2016. —269¢

MecTto npeamera B y4eOHOM IJIaHe 00Pa30BaTeIbHOIO YUpeKICHHA

PabGouass mporpamma paspabotaHa B cooTBeTcTBHUM ¢ DegepanbHbM 0a3uCHBIM (00pa30BaTENbHBIM)
y4eOHBIM IIJIAaHOM JIJIs1 00pa3oBaTeNbHbIX yupexkaeHuid Poccuiickoit @enepanuu u yuedbnoro miana YOV «
[IpaBocmaBHo¥ rumHazuu Ne 38.» Ha wmsydeHue (pu3uku B OCHOBHOM IIKOJIE OTBOAUTCSA 238 y4ueOHBIX
yacoB B 7 — 9 knaccax. Pacnpenenenue yueOHBIX 4acoB IO KJIaccaM MPEACTABICHO B TaOJHIIe:



Knace | KosmnuyecTBo y4eOHBIX HeleJIb B KosaunyecTBo 4acos Kouan4ecTBo
y4eOHOM rogy B He/JeJII0 4acoB B roj
7 34 2 68
8 34 2 68
9 34 3 102
Hroro 238 yuyeOHBIX 4aCOB

H3MeHeHNs1, BHECEHHBIE B ABTOPCKYIO POrpaMmy
Ha uzyuenmne ¢usuku B 9 xmacce OOII OOO orBomutcs 3 4yaca B HENENIO, B aBTOPCKOM
nporpamMMe — 2 yaca. B cBsi3u ¢ 3TUM B paboueil mporpamme pasjiesibl Kypca pacUIMpeHbl B COOTBETCTBUU
C NIPUMEPHOM IIPOrpaMMOi.

Tema KOJIHYECTBO YacoB KoaunuecTBo 4acoB
0011 00 aBTOPCKasi MporpamMmma

3aKkoHBbI B3aUMO/IeliCTBUSA U 34 23
JABUKEHHS TeJl
Mexanuuyeckue KoJie0aHus 15 12
U BOJIHBI. 3BYK
DJIeKTPOMArHuTHOE T0JIe 25 16
CTpoeHue aToMa H 20 11
aTOMHOTO siApa
CTpoenne u 3BOJIIONHS S 5
Bcenennoii

Ilinanupyemble pe3yJibTaThl OCBOCHHUSA Y4eOHOI0
npeamera «Dusuka»

JIMYHOCTHBIMM pe3ySibTaTaMu 00y4YeHus (Pr3nuKe B OCHOBHOM IITKOJIE SIBIISIOTCS:

¢ chopmMHpOBaHHOCTH MO3HABATENILHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS MHTEIJICKTYaTbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN yUalIuXcs;

e yOEXIEHHOCTh B BO3MOXHOCTM TIO3HaHMSI TNPUPOJBI, B HEOOXOAMMOCTH pPa3yMHOIO
WCIIOJIH30BAHUS JIOCTUKEHUN HAYKU M TEXHOJOTUHN JIJIS JAITBHEHIIIETO Pa3BUTHSI YEIIOBEYECKOTO OOIIECTRA,
yBaXEHHE K TBOPIIAM HAayKH M TEXHHUKH, OTHOIIEHHE K (U3MKE KaK DJIEMEHTY O0OIedyenoBedecKon
KYJIBTYPBI,

® CaMOCTOSITEIHbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUH U MPAKTUUECKUX YMEHUM;

® TOTOBHOCTH K BHIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUU C COOCTBEHHBIMH MHTEpPECAMH H
BO3MOXKHOCTSIMH;

® MOTHUBAIIUA 06p330BaTeHBHOﬁ OCATCIIBHOCT IIKOJBHHUKOB Ha OCHOBEC JIMYHOCTHO-
OPUEHTHUPOBAHHOTO MTOAXO0/A;

e (opmupoBaHUE IEHHOCTHBIX OTHOIIEHUHN APYr K JAPYTY, YUUTENI0, aBTOpaM OTKPBITUH U
M300peTeHMH, pe3yabTaTaM 00yUYeHUSI.

MeTtanpeaMeTHbIMHU pe3yJibTaTaMu 00y4eHHs (PU3UKE B OCHOBHOM IIKOJIE SIBISIOTCS:

L] OBJIAICHUEC HaBBIKAMH CaMOCTOATCIBHOI'O npno6peTeH1/1$[ HOBBIX 3H3.HI/II>1, opraHmauI/m
yueOHO! AeSITeTbHOCTH, TIOCTAHOBKY 1I€JIeH, TUIaHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKU PE3yIbTaTOB CBOEH
JEATEIIbHOCTH, YMEHUSAMU MIPEABUIETh BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBUM;

L] IIOHNUMAHUEC pasnntmﬁ Me>1<)1y NCXOIHBIMU q)aKTaMI/I U TUIIOTE3aMHU MJIA UX 06T)$ICH6HI/I${,
TEOPETHUYECCKUMHU MOJICIIIMH W peaJbHBIMH OOBEKTaMH, OBJIQJICHUE YHHBEPCAIbHBIMU YICOHBIMU
JeMCTBUSAMHU Ha NIPUMEPAX TMIIOTE3 Al OOBSICHEHUSI U3BECTHBIX (DAKTOB U SKCIIEPUMEHTAIBLHON MPOBEPKH
BBIJIBUTAEMBIX THIIOTE3, pa3pabOTKH TEOPETHUCCKUX MOJIEIICH MPOIECCOB WIIH SIBJICHU;



e  (QopMupoBaHHEe yMEHHMH BOCIPHHHMATH, NepepadaThIBaTh M HPEABSIBIATh HHGOPMANNIO B
CIIOBECHOH, 0Opa3HOH, CHUMBOJHMYECKOW (opmax, aHaIM3HPOBATh M MepepadaThiBaTh MOJYyYCHHYIO
MHQOpPMANMI0O B COOTBETCTBHM C TIIOCTABICHHBIMH 33Ja4aMH, BBIICNIATH OCHOBHOE COJIEp)KaHWE
IPOYNTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHBIE BOPOCHI U U3J1araTh €ro;

e  mpHOOpeTEeHHEe OIbITa CaMOCTOSTEIBHOTO IIOWCKA, aHaiuu3a M oTOopa HHpOopManuu'c
UCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHWKOB M HOBBIX MH()OPMAIMOHHBIX TEXHOJOTMH [UIS PEUICHUS MO-
3HaBATENIbHBIX 33/1aY;

®  pa3BUTHE MOHOJOTMYECKOW M JHAIOTUYECKOW pedd, YMEHHS BBIPAXKATh CBOM MBICIU H
CIIOCOOHOCTH BBICIYIINBaTh cOOECeTHHKA, MOHMMAaTh €ro TOYKY 3pEHHs, NPU3HABAaTh IPABO APYTOTrO
YeoBeKa Ha HHOE MHEHHE;

®  OCBOGHHE NPHEMOB JCHCTBUI B HECTAHJAPTHBIX CUTYAlMSAX, OBJIAJCHUE IBPUCTUUYCCKUMHU
METOJIaMH PeIIeHHs Tpo0IIeM;

e  (dopMmMupoBaHHEe YMEHHMH pabOTaTh B TPYIIE C BBIMOJIHEHHUEM pPA3IUYHBIX COIMAIbHBIX
poJIeii, IpeACTaBIATh U OTCTauBaTh CBOM B3TJISAIBI M YOCKICHHS, BECTH JUCKYCCHIO.

IIpeameTHbIe pe3ybTaThl 00yueHusi pusuke
Y4eHUK 7 KJIacca HAyYUTCH:

* pacro3HaBaTh MEXAHUYECKHUE SIBIICHUS U OOBACHATh HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHbIE
CBOWCTBA WJIM YCJIOBUS NMPOTEKAHUS 3THX SIBIICHUI: paBHOMEPHOE MPSIMOJIMHEHHOEe JBUKEHUE, CBOOOIHOE
najieHue Tell, MHepLus, B3auMOJelcTBUE Tell, Nepefaya JaBlieHUs TBEPIABIMU TeJlaMH, >KUJKOCTAMHU U
ra3amu, aTMoc(epHoe J1aBjeHue, IJIaBaHue Tell, pPABHOBECUE TBEP/IBIX TEJ.

* ONUCBHIBATH M3YYCHHBIE CBOMCTBA Tl M MEXaHUYECKUE SBJICHMS, HCIOJB3Ys (usnueckue
BEJIMYMHBI: IIyTh, CKOPOCTh, Macca TeJa, IJIOTHOCTh BEIIECTBA, CUJIA, JABJIEHUE, KUHETUYECKasi SHEPTrus,
NOTEHLMaNbHAasl PHEPrHsl, MeXaHnyeckass paborta, MmexaHnuuyeckas MoimHocts, KIIJ] npocToro mexanusma,
CHJIa TPEHUS; TPU ONMCAHWU IPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICT HCIIOJIb3YeMbIX BEIHYWH, HX
0003HAaYEeHHUs] W EAWHUIBI H3MEpPEHUs, HaXOIUThb (OPMYJbl, CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BETMUMHAMU.

* aHAJINM3MPOBATh CBOMCTBA TEJl, MEXaHUUYECKUE SBJICHHUS M MPOLECCHI, UCIONb3Ys (U3NUYECKHe
3aKOHBI ¥ IIPUHIMIBL: 3aKOH COXPAaHEHUs SHEPTUH, PABHOAECHCTBYIOMIAs cuila, 3aKoH ['yka, 3akoH [lackans,
3aKOH ApXHMMesa; MpU 3TOM paszinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M €ro MaTeMaTHYecKoe
BBIpa)KEHHE.

* pa3jauyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (PU3NYECKUX MOJEJNei: MarepuaibHas TOYKa,
MHEpLHAJIbHAS CUCTEMA OTCYETA.

* pemaTh 3aJadd, UCIOJIb3Ysd (U3NYECKUE 3aKOHBI (3aKOH COXpaHEHMsI PHEpPruu, 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena) u Gopmyinbl, CBsA3bIBaOLIUE (PU3HMUECKUE BETUYUHBI (IIyTh, CKOPOCTH,
Macca Tela, IUIOTHOCTb BEIIECTBA, CWJIA, JaBJIEHUE, KMHETUUYECKas SHEPIUs, NOTEHLHUAaIbHAs SHEPrus,
MexaHu4JecKkas pabora, MexaHuueckas MourHocTb, KIIJ] mpoctoro Mmexanusma, cuia TpeHUsI CKOJIbKEHUS):
Ha OCHOBE aHaJIM3a YCJIOBHS 337a4YM BBIIENATh (PU3HMUECKUE BEIUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE IS €€
peleHus, U IPOBOUTH PACUETHI.

* pacro3HaBaTh TEIUIOBbIE SBJIEHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE
CBOICTBa WJIM YCIIOBHUSI MPOTEKaHUs ITUX sBIeHUM: nuddy3us, n3MeHeHue o0bEMa Tell MpU HarpeBaHUU
(oxJaxaeHnn ), OopIIasi CKUMAaeMOCTh ra30B, MaJlasi COKMMAEMOCTh JKUJIKOCTEH U TBEPABIX Tel.

* pa3nuyaThb OCHOBHBIE INPU3HAKH MOJIENEH CTPOEHMsI Ta30B, KUIAKOCTEH M TBEPIBIX TeI,
Ydyenuk 7 kj1acca moJy4uT BO3MOKHOCTh HAYYUThCH

e lcnonp3oBaTh 3HAHUS O MEXAHMYECKHX SBICHHUAX B IOBCETHEBHOM XHM3HM JUIsl OOeCredeHHs
0€301acHOCTH MpHU O0paIeHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS 310POBBS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 MTOBEIEHUS B OKpYXKaoLEei cpere;



® I[IPUBOAMUTH MNPHUMEPHl MNPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHMH O MEXaHMYECKHX
SABIEHUSIX M  (U3MYECKUX 3aKOHAX; HCIOJNb30BaHUS  BO30OHOBIISIEMBIX HCTOYHHUKOB  SHEPTHH;
9KOJIOTMYECKHX TOCIEACTBAN UCCIIEIOBAHNUS KOCMUYECKOTO POCTPAHCTBA,

® pa3nuyYaTh TPAHMULBI NPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep
(GyHaaMEeHTANbHBIX 3aKOHOB (3aKOH COXpAaHEHHS MEXaHWYECKOW DJHEPruu) U OTrPaHUYCHHOCTh
UCIIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB (3aKoH I'yka, 3akoH Apxumena u ap.);

e qnpuémMaMm moucka W (QOPMYIUPOBKM JOKA3aTEIbCTB BBIIBUHYTHIX THIIOT€3 M TEOPETHUYECKHX
BBIBOZIOB HA OCHOBE SMITUPUYECKH YCTaHOBJICHHBIX (DaKTOB;

® HaXOIUTh AJECKBaTHYIO INpPEUIOKEHHOW 3ajaye (PU3MYECKYI0 MOJAENb, pa3peliaTh MpodiieMy Ha
OCHOBE MMEIOLIMXCSA 3HAHMM 10 MEXAHHMKE C MCIIOJIb30BAHMEM MATEMAaTHYECKOrO ammapara, OLCHHUBATh
pearbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3UUECKON BEITMYHHBEI.

® pa3iInMyaTh TPAHUIBl NPUMEHUMOCTH (PU3MUYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(GyHAaMEHTaIbHBIX (PU3MUECKHX 3aKOHOB M OTPAHUYEHHOCTh MCII0JIb30BAaHMSI YACTHBIX 3aKOHOB,;

e mpuémMaMm moucka W (QOPMYIUPOBKM JOKA3aTEIbCTB BBIIBUHYTHIX THIIOT€3 M TEOPETHUYECKHX
BBIBOZIOB HA OCHOBE SMITUPUYECKH YCTaHOBJICHHBIX (DaKTOB;

® HAaXOIUTh AJCKBaTHYIO IpPEJUIOKEHHOM 3ajaye (PU3NYECKYI0 MOJENb, pa3peliaTh MpodiieMy Ha
OCHOBE MMEIOIIMXCA 3HAHWM O TEIUIOBBIX SIBJICHHUSX C HCIOJIB30BAHMEM MAaTEMaTHMYECKOrO arapara U
OLICHUBATh PEAIbHOCTD ITOJIyYEHHOT'O 3HAaYEHUsI (PU3UUECKON BEIUUNHBI.

YdeHuk 8 kiacca HayunTcs:

® PACIIO3HABATD TCIIJIOBBIC SABJICHUA U O6’I)ﬂCH$ITI) Ha OCHOBC UMCIOIIUXCA 3HAHUHM OCHOBHBIEC CBOMCTBA
HJIW YCJIOBUA MPOTCKAHUA 3THUX SIBJICHUM: TEIIOBOE PAaBHOBCCHUEC, NCITAPCHUC, KOHACHCALIMUA, IJIABJIICHUC,
KPUCTALTU3AIM, KUTICHHUE, BIAXXHOCTh BO3yXa, PA3IMYHbIC CLIOCOOBI TETUIONEPE1auu;

® OIIMChIBATH HM3YYCHHBLIC CBOMCTBA TEJI U TEIJIOBBIE SABJICHUSA, HCIIOJIb3Ys (bH?;I/I‘-IeCKI/Ie BCJIINYHNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHASA DHEPIUsl, TEMIIEpATypa, yAeJIbHasA TEIUIOEMKOCTh BELIECTBA, ylIEIbHAas
TCIIOTA IIJIaBJICHUA U Hap006pa3OBaHI/I$I, yAaciibHad TCIJIOTa CropaHud TOIJIMBA, KOE)(i)(l)I/IIlI/ICHT ITIOJIE3HOT'O
I[eﬁCTBHH TCIUIOBOI'0  ABUTATCIIsL; TIpA  OIMCAHUKU HNPABUIIBHO TPAKTOBATH (1)1/131/111601(1/1171 CMBICJI
HCIIOJIB3YEMbIX BCJIUYHH, UX 0003HaYeHHUs U CANHUIBI UBMCPCHUA, HAXOAUTH q)OpMyJ'IBI, CBA3BIBAIOIIHNEC
JTAHHYIO (PU3MUECKYI0 BETMUUHY C JPYTUMHU BeTMUUHAMM;

® AHAJIM3UPOBATH CBOMCTBA TCJI, TCIUIOBBIC ABJCHUA W HPOLECCHI, UCIOJb3yd 3aKOH COXpPaHCHUSA
OHCPIUuH, pa3jiindaTb CIOBCCHYIO (I)OpMYJ'II/IpOBKy 3dKOHa U €T0 MaTCMATHUYCCKOC BbIPAKCHUC,

® pa3IM4aTh OCHOBHBIE IPU3HAKU MOJEJIEW CTPOCHMS I'a30B, JKUJIKOCTEH U TBEPABIX TEI,

¢ pCIIaTh 3aJa4u, HCIOJIb3YySA 3aKOH COXPAHCHUA SHEPruu B TCIUIOBBIX IIpOHECCaX, Q)OpMyHBI,
CBA3BIBAIOIINEC (1)I/I3I/I‘~IGCKI/I€ BCJIMYNHBI (KOJ'II/I‘IGCTBO TCIJIOTEI, BHYTPCHHAA OHCPIHA, TEMIICpATypa,
yacibHad TENJI0EMKOCTh BCIICCTBA, YACJIbHAA TCIJIOTA IJIABJICHUSA U Hap006pa3OBaHI/I$I, yacibHas TCIJIOTa
CrOpaHMsl TOIUIMBA, KO3(PPHUIIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUraTelis): Ha OCHOBE aHalIM3a
YCIIOBUSL 33/1a4d BBIACNATh (U3NYECKUE BEIUYMHBI U (OPMYJbI, HEOOXOAUMbIE IJsi €€ peuieHus, U
IIPOBOJIUTH PACYETHI.

® PACIIO3HABATH JJICKTPOMArdUTHLBIC SABJICHUSA U OOBSICHSITH Ha OCHOBE UMCIOIINXCA 3HAaHUH OCHOBHEIE
CBOMCTBA WIH YCJIO0BUA TPOTCKAHUA OIOTUX SIBIICHUH: OJICKTpHU3alusa TEII, BSaI/IMO)IefICTBPIe 3apsAa0B,
HarpeBaHuc IpoBOJHUKA C TOKOM, BBaHMOﬂCﬁCTBHC MAarHuToOB, ﬂeﬁCTBHC MAarauTHOIO IIOJI Ha ITPOBOJIHUK
C TOKOM, HpﬂMOHHHCﬁHOG pacnpoCTpaHCHUC CBCTA, OTPAKCHHUEC U ITPCIIOMJICHUC CBCTA,

® OIIMCBhIBATH H3YUCHHBIC CBOMCTBA Tel M OJICKTPOMArHuTHBIC SABJICHHWSA, HCIIOJIB3Yys q)nanecxne
BCJIMYHHBI: SHCKTpI/I‘IeCKI/Iﬁ 3apsnm, chJla TOKa, SJICKTPUYICCKOC HaITPsSIZKCHUE, OJICKTPHUYECCKOC
COIIPpOTUBJICHUEC, YACIBHOC COIPOTUBIICHHUEC BCHICCTBA, pa60Ta TOKa, MOIIHOCTB TOKa, (I)OKYCHOG
pacCToOdHUC M OITHYCCKad CHUJIa JIMH3bI; IMPHU OIMMCAHUHN IIPABUIIBHO TPAKTOBATH (1)I/ISI/IHCCKI/II\/'I CMBICJI
HCIIOJI3YCMbIX BCIIMYUH, UX 0603Ha‘-ICHI/IH U CAUHHILBI USMCPCHUA, YKA3bIBAThH (bOpMy.HI:I, CBA3BIBAIOIINC
JTAHHYIO (PU3UUECKYI0 BETMUMHY C IPYTUMH BeTUYUHAMH;



® AHAJM3UPOBATh CBOWCTBA TEJ, AJIEKTPOMATrHUTHBIE SBJICHUS M MPOIECCHI, UCIONb3Ys (PU3NYECKUE
3aKOHBI: 3aKOH COXPAaHEHHUsS AJIEKTPUYECKOro 3apsnia, 3akoH Oma [s y4yacTka 1emnu, 3akoH [[xoyns -
Jlenna, 3aKOH NPSIMOJIMHEWHOT'O PacHpOCTpaHEHUs! CBETA, 3aKOH OTPAXEHUsSI CBETA, 3aKOH IPEIOMIICHUS
CBETa; IPU ATOM pa3INyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

e pemaTh 3a/1a4u, UCIOJb3ys (pu3nUecKue 3aKoHbl (3akoH OMa ams ydyacTka 1enw, 3akoH /[xoyns -
Jlenua, 3aKOH NPSMOJIMHEHHOIO PaclpOCTPAHEHHs CBETA, 3aKOH OTPAXKEHMsI CBETA, 3aKOH IPEIOMJICHUS
cBeTa) M (OpPMYIbI, CBS3bIBAIOUINE (DU3MUYECKUE BEIMYMHBI (CHJAa TOKA, SJCKTPUYECKOE HAaIpsIKEHHE,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YJIECIbHOE CONPOTUBJICHUE BEHIECTBA, padOTa TOKA, MOIIHOCTH TOKAa,
(boKycHOE pacCTOSIHME U ONTHYECKas Cuia JUH3bI, GOpPMYJbl pacuéra 3JIEKTPUUYECKOTO CONMPOTUBICHUS
IPU [OCJIEIOBATEIFHOM U MapaljielIbHOM COSIMHEHUH ITPOBOJHUKOB); HA OCHOBE aHAINM3a YCIOBUS 33/1a4U
BBIICTIATH PU3NYECKUE BEIMYMHBI U (OPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHUs, U TPOBOAUTH PaCUEThI.

Y4yenuk 8 ki1acca MOJIYYUT BO3SMOKHOCTb HAYYUTHCH:

o UCTIOJIF30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B TOBCEAHEBHOM >KM3HM UIS OOECICUYeHUs
0€30MacHOCTH IpU OOpallEHUH ¢ MPUOOpPaMH U TEXHUUECKUMHU YCTPONCTBAMHU, JJil COXPAHEHUS 310POBbSI
U COOJIOAEHUS HOPM 5SKOJOIMYECKOro IIOBEJCHMsS B OKpYXKarollled cpene; NPUBOAUTH IMPUMEPHI
HKOJIOTMYECKUX TIOCIEICTBUN paboThl jBurarteneil BHyTpeHHero cropanus ([ABC), TemnoBbix u
THJIPO3JIEKTPOCTAHLIUH;

. IPUBOJIUTH IPUMEPHI MPAKTUUYECKOIO MHCIIOJIb30BAHUSA (PU3NYECKUX 3HAHMM O TEIUIOBBIX
ABJICHUSIX;
. pas3inyaTh rpaHULbl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, OHUMAaTh BCEOOIIMH XapakTep

Q)YHﬂaMeHTaJ'ILHLIX (1)H3H“I€CKI/IX 3aKOHOB (3aKOH COXpaHCHUA OHCPIruUu B TCILUIOBBIX HpOL[CCCEIX) n
OIrpaHUYCHHOCTDb MCII0JIB30BaAHNA YaCTHBIX 3aKOHOB;

o npuéMaM Moucka u (OPMYJIUPOBKHU JTOKA3AaTEIbCTB BBIIBUHYTBIX THIIOTE3 M TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE AIMIIUPHUECKU YCTAaHOBJICHHBIX (DAKTOB;
. HaXOJUTh aJIeKBaTHYIO MPEAJIOKEHHOM 3a/1aue PU3NYECKYI0 MOJIENb, pa3peiiaTh IpodaeMy

Ha OCHOBE MMEIOIIMXCS 3HAHUI O TEIUIOBBIX SIBJICHUSAX C MCIIOJIIB30BAHMEM MAaTEMaTHYECKOIO ammnapara u
OLICHUBATh PEAIbHOCTb MTOJIyY€HHOTO 3HaYeHHsI (PU3NUECKON BETUUNHBI.

o UCMOJIb30BaTh 3HAHMUA O OJJIEKTPOMArHUTHBIX SIBJICHUSAX B ITOBCETHEBHOW KM3HMU IS
oOecrieyeHns O€30MAaCHOCTH MpH OOpalleHUuH ¢ NpuOopaMH U TEXHUYECKUMH YCTPOMCTBAMHM, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

° MMpUBOAUTH IMPUMCPLIL MMPaKTUYICCKOTO HUCIIOJIBb30BaHUA (1)I/IBI/I“IGCKI/IX 3HAHUM 0
OJICKTPOMATrHUTHBIX SABJICHUSX
L4 pasiiniaTth rpaHulbl IPUMCHHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB, ITIOHUMAThb BCGO6HII/II71 XapaKkTep

(GyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpAHEHHWsS J3JEKTPUYECKOro 3apsiia) M OrpaHUYEHHOCTb
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3aKkoH OMa Juis yyacTka 1enH, 3akoH J[xoy:s -Jlenua u nip.);

. npuéMaM TMOCTPOCHUS (PU3NUECKHX MOJeNel, Moucka W (OPMYITHPOBKH JI0KA3aTEIHCTB
BBIJIBUHYTHIX THIOTE3 ¥ TEOPETHUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUUECKH YCTAHOBJIECHHBIX (DAKTOB;
. HAXOJHUTh aJeKBAaTHYIO MPEATOKEHHON 3a/1aue (PU3NIECKYI0 MOJIeNb, pa3pemars mpobdiemy

Ha OCHOBC HMMCIOIINXCs 3HAHUH 00 SJICKTPOMATrHUTHBIX SBJICHUAX C HUCIOJB30BAHUEM MATCMATHUYCCKOI'O
arrapara U OCHUBATh PECAJTbHOCTD IMOJTYUCHHOT'O 3HAYCHUSA (1)1/13PI‘—ICCKOI71 BCJIIMYHHEI.

Y4yeHuk 9 Kkiacca HaAy4YMTCH:

L4 paciio3dHaBaTb MCXAHUYCCKUC ABJICHUA U O00BACHATL Ha OCHOBE HUMCIOIIIUXCA 3HAHUN
OCHOBHBIE CBOMCTBA WJIH YCJIOBHA HNPOTCKAHUA ITUX SIBIICHUM: PAaBHOMCPHOC H PaBHOYCKOPCHHOC
HpﬂMOHHHefIHOG JBHXCHHC, CBO60}IHO€ nag€Hue TE€JI, HEBECOMOCTb, PABHOMCPHOEC MABUXCHUE II0
OKPY’KHOCTHU, WHCPLUA, B3aHMOﬂeﬁCTBHe TCJI, NICpeaavya HaBJICHUA TBép)lBIMI/I TCJIaMH, XHUAKOCTAMHU U
razamu, aTMOC(epHOE NaBJICHHWE, TUIABaHUE TEJI, PAaBHOBECHE TBEPIBIX Tel, KoJieOaTeIbHOE IBUKEHUE,
PE30HaHC, BOJIHOBOE IBHYKEHUE;

® OIMUCBIBATh U3Y4YCHHBIC CBOMCTBA TE€I M MEXaHHYCCKUE SABJICHUS, HUCIIOJIB3YA (bl/ISI/I‘IeCKI/Ie
BCJIIMYUHBI: IYTh, CKOPOCTh, YCKOPECHUE, MaccCa TCJia, IIJIOTHOCTh BEIICCTBA, CHUJIA, IaBJICHUC, UMITYJILC TCJIA,



KHHETHYECKasi SHEPrus, MOTEHIIMAaIbHAs YHEPTHUsl, MEXaHWueckas paboTa, MexaHudeckasi MOHOCTh, KIT/1
MpOCTOro MEXaHusma, Cujia TPCHUA, aMILJINTyda, ICPUOJ U 4aCTOTaA KOHCG&HHﬁ, JAJInHAa BOJIHBI U CKOPOCThb
e€ pacpoCTpaHEeHUS; IPH OMMCAaHUU TTPABUIIHBHO TPAKTOBATh (PU3UUECKHI CMBICT UCIIOJIB3YEMbIX BEJTUYMH,
nux 0603Haqu1/151 U COAWHUIBI HU3MCPCHUA, HAXOIHUTH (bOpMy.]ILI, CBA3BIBAIOIIUC JAHHYIO (1)I/I3I/I‘-IGCKYIO
BEJIMYMHY C JPYTUMHU BEITUIYMHAMU;

L] AHAJIN3UPOBATH CBOWCTBA TCJI, MCXaHUYCCKUC SABJICHUA U ITPOLCCChI, NCII0JIb3Ys (1)I/I3I/I‘-IGCKI/IC
3aKOHBI W TPUHIMUIIBI: 3aKOH COXPaHEHHWS SHEPTHU, 3aKOH BCEMUPHOTO TATOTECHHS, PaBHOJEHCTBYIOIIAS
cuna, [, II n I 3akonsl HproTOHA, 3aKOH COXpaHEHHs HMMIYyJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH
Apxumesa; Ipy 3TOM Pa3IndaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAKECHUE;

° pa3in4aTb OCHOBHBIC MPU3HAKHW H3YYCHHBIX (bI/I3I/IquKI/IX MOI[GJIGI;'IZ MarcpuraJibHadgd TOYKa,
MHEpLUaIbHas CUCTEMA OTCUETA;
o pewath 3ajaud, HUCMONb3ysd (PU3MYECKHE 3aKOHBl (3aKOH COXpPAHEHUs HHEPIUH, 3aKOH

BCEMUPHOTO TATOTeHMs, npuHuun cyneprnosuuuu cui, I, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHUS
uMmnynbca, 3akoH ['yka, 3axon Ilackams, 3akoH Apxumena) u (Gopmysbl, CBA3bIBaOIMNE (DU3UICCKHE
BEJIMYUHBI (MyTh, CKOPOCTh, YCKOPEHHUE, Macca Telsa, IJIOTHOCTh BEUIECTBa, CHJIA, JaBJICHHE, MMITYJIbC
Tea, KHHETUYECKasi SHEPrusl, MOTEHIUANIbHAS YHEPTUs, MEXaHUUecKasi paboTa, MEXaHHUYECKasi MOILITHOCT,
KIIJ] mpocTtoro Mmexanusma, cuia TPEHUS CKOJIbKEHUS, aMIUTUTY/a, PO U 4acToTa KojeOaHui, iruHa
BOJIHBI U CKOPOCTh €€ pachpOCTpaHEHUs): Ha OCHOBE aHaJHM3a YCIOBHS 33Ja4YH BBIACTATH (PU3UUECKUE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE 7S €€ PEIIeHHUs, U IIPOBOJIUThH PACUETHI.

o pacro3HaBaTh 3JIEKTPOMArHUTHBIE SIBJICHUS U OOBACHITH HA OCHOBE HMMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOWMCTBA WJIHM YCJOBHUSI TPOTEKAHWSA OSTUX SIBICHUM: DJIEKTpU3AIUS TeJl, B3aUMOJICHCTBUE
3aps0B, HarpeBaHUWe MPOBOJHMKA C TOKOM, B3aHMMOJECHCTBHE MarHUTOB, AJIEKTPOMArHUTHAS MHIYKIUS,
JIEMCTBUE MArHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM, IIPSIMOJIMHEITHOE pacIpOCTPAHEHUE CBETA, OTPAKECHHE
U TIPEJIOMJICHUE CBETA, IUCIIEPCHSI CBETA;

. OMHUCHIBATh W3YYCHHBIE CBOMCTBA TE€JI H DJIGKTPOMArHUTHBIC SIBJICHUS HUCIOJIb3YS
¢du3MYecKue BEIIMYMHBIL: SJIEKTPUUYECKUM 3apsifl, CUjla TOKa, DJIEKTPUUYECKOE HAMPSIKEHUE, DIICKTPUUECKOE
COMPOTHUBIIEHUE, YIEIbHOE COMPOTHBICHHWE BEIIECTBA, padoTa TOKa, MOIIHOCTh TOKa, (OKYCHOE
paccTosiHue W ONTUYECKas CHJIa JIMH3BI; MPU ONHUCAHWM TPABUIBHO TPAKTOBATH (DU3WYECKUM CMBICI
UCIIONIb3YEMBIX BEJIMYNH, UX 0003HAUYEHHUS U €AMHUIIBI U3MEPEHUSI.

o pacro3HaBaTh KBAHTOBBIE SIBJICHHUSI M OOBSICHATH HA OCHOBE MMEIOIIUXCS 3HAHUW OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHS MPOTEKAHUS JTUX SIBIICHUM: €CTECTBEHHAs M HCKYCCTBEHHAsl PaJMOaKTUBHOCTD,
BO3HUKHOBEHHE JTMHEHYATOrO CIIEKTPa U3IyUEHUS;

. OTUCHIBaTh U3YYCHHBIC KBAHTOBBIE SIBJICHUS, UCTIOIB3Ysl (DU3NYECKUE BEIIMUUHBI: CKOPOCTh
SJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTa CBETA, NEPHOJ TMOJypacrnaaa, MpH OINHUCAHUH
MPaBUJIBHO TPAaKTOBaTh (U3MUYECKUN CMBICT HUCHOJIB3YEMBIX BEIHYMH, UX OOO3HAUEHUS W E€AMHHUIIBI
U3MEPEHMs; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUYeHUE (PU3NUECKON BEITHUNHBI,

. aHAJIM3UPOBATh KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3MUYECKHUE 3aKOHBI U MOCTYJAThI: 3aKOH
COXPaHEHHUs PHEPI'UU, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOro 3apsija, 3aKOH COXPAaHEHHs MacCOBOTO 4YHCIIa,
3aKOHOMEPHOCTHU M3JIYYE€HHSI U MOTJIOUIEHUSI CBETa AaTOMOM,;

° paznuyaTh OCHOBHBIE TPU3HAKHM TUUIAHETAPHOW MOJIETHM aToMa, HYKJIOHHOW MOJENH
aTOMHOTO S1/1pa;

° MPUBOAUTH TIPUMEPHI TPOSIBJICHUS B TMPHUPOAEC U TMPAKTUUYECKOTO HCIOJIb30BaHUS
PaIMOaKTUBHOCTH, SIJAEPHBIX M TEPMOSIEPHBIX PEAKITUMN, IMHEHYATHIX CTIEKTPOB.

° pa3ianyaTh OCHOBHBIC MPU3HAKK CYTOYHOTO BpAIEHUS 3BE3MHOTO HeOa, ABMKEeHUS JIyHBI,
CoJHIIa ¥ TIJITAHET OTHOCHUTEJIHHO 3BE3;

° MOHUMATh PA3TUYHS MEXKIY TeITUOIEHTPUIECKON M TEOIEHTPUIECKON CHCTEMaMHi MUpa.

Ydennk 9 kiacca NoJy4YuT BO3MOKHOCTh HAYYMTCH

o UCIIOJIb30BaTh 3HAHHUS O MEXAHWYECKHX SIBICHUSX B TOBCEIHEBHOM KU3HU ISl 0O0ecrieueHus
0€301acHOCTH MpHU O0paIeHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS 310POBBS
1 cOOITIOICHNST HOPM KOJIOTHYECKOTO MTOBEJICHUS B OKPY’KaIOIIeH cpene;



o HPUBOJHUTH TPUMEPHI MPAKTUIECKOTO UCTIONB30BAHMS (PU3NIECKUX 3HAHUH O MEXaHWYECKUX
SIBJICHHUAX u (I)I/I3I/I‘-ICCKI/IX 3aKOHax, HCIIO0JIB30BaHUA BO300HOBIISIEMBIX HUCTOYHHUKOB OHCPI'UH,
9KOJIOTHYECKUX MOCIEACTBUI NCCIIEI0BaHMUS KOCMUYECKOTO IPOCTPAHCTBA;

. pa3nnyarh TpaHHIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIMIA XapakTep
(dyHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHWYECKOH SHEepPruu, 3aKOH COXPaHEHHs MMITYJIbCa,
3aKOH BCEMUPHOTO TSATOTCHHS) U OIPAaHWYEHHOCTH UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB (3aKkoH ['yka, 3aKoH
Apxumena u zip.);

o npuéMam Moucka u (OpMYJIUPOBKHU JI0KA3aTEIbCTB BBIIBUHYTBIX THIIOTE3 M TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE AYMIIUPHUUECKU YCTaHOBJICHHBIX (DAKTOB;
. HAXOJUTh aJICKBAaTHYIO MPEJIOKEHHON 3a7aue (pu3nuecKyto MoJelb, pa3penarb 1podiemMy

Ha OCHOBE MMEIOIIMXCS 3HAHUI 110 MEXAHUKE C UCII0JIb30BAHUEM MATEMAaTUYECKOr0 anmnapara, OLleHUBATh
PEaTbHOCTb MOJIyYEHHOT'0 3HaueHHs! (prU3nYecKoil BEIMYHUHBI.

o UCIIOJIb30BaTh 3HAHHUA OO0 AJIEKTPOMArHUTHBIX SIBJICHUSX B IIOBCEIHEBHOM >KM3HM MJIs
oOecrieyeHuss OE30MACHOCTH MpH OOpalleHHH C NPUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXPaHEHMsI 3]I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 ITOBE/ICHUS B OKpYXKaroLeil cpene;

. OPUBOANUTH  TMPHUMEPHl  MPAKTUYECKOTO  HCHOJB30BaHUS  (PU3MUECKUX  3HAHUH O
AJIEKTPOMATrHUTHBIX SIBJICHUSAX;
. pas3nyaTh paHULbl IPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, IOHUMATh BCEOOIIMH XapakTep

dbyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHUS SJEKTPUUECKOro 3apsiia) M OrpPaHUYECHHOCTD
MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa Ju1st yyacTka 1emnu, 3akoH Jxoyns - Jlenna u np.);

o HpI/IéMaM IMOCTPOCHUA (1)I/I3I/I‘IeCKI/IX MOﬂeHeﬁ, IIOHUCKa Hn (I)OpMy.]'II/IPOBKI/I JOKa3aTcCJIbCTB
BBIIBUHYTBIX T'MIIOTE3 U TCOPCTHYCCKUX BBIBOAOB HaA OCHOBC OMIIMPHUYCCKH YCTAHOBJICHHBIX (baKTOB;
o HaxXoJuThb aACKBATHYIO npezmo;erHoﬁ 3a1a4¢c (I)I/ISI/I‘ICCKYI-O MO/JICJIb, pa3pCuIaThb HpO6JICMy

Ha OCHOBE MUMCKOIIUXCS 3HAHUW 00 DJIEKTPOMArHUTHBIX SIBJICHUSX C UCIIOJIB30BAHUEM MaTEMaTHYECKOTO
arrapara 1 OCHUBATh PCAJIbHOCTD ITOJTYUCHHOI'O 3HAYCHUSA (I)I/I3I/I‘-ICCKOI71 BCIIMYHNHBI.

o UCIIOJIB30BaTh MOJIYYCHHBIC 3HAHUS B TIOBCEAHECBHOM XH3HHU MIPU OOpAIICHUU C MPHUOOpaMU
(CY4ETYMK HMOHHM3UPYIOIIUX YaCTHIl, JO3UMETP), I COXPAHCHHUs 3I0pPOBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOIICH Cpejie;

L4 COOTHOCHTD SHEPTHUIO CBA3HU ATOMHBIX AOCP C I[e(beKTOM MAacCCBhI;

L4 MNPpUBOAUTE TMPUMECPBI BJIUAHUA PAIHOAKTUBHBIX H3J'Iy‘-leHPII>i Ha JKUBBIC OpPraHU3MBbI;
MMOHUMATh IMPUHIUTIT JIENCTBUSA AO03UMCETPA;

L4 IIOHHUMAaTh JKOJOTHYCCKHEC Hp06JI€MI>I, BO3HHUKAIOMMUME TIPH HCIOJB30BAHHU ATOMHBIX

BHGKTpOCTaHHHﬁ, n IIyTHu pemeHlxm 9TUX HpO6H€M, HepCHGKTI/IBBI HUCITOJIB30BAHUS praBJ'IerMOFO
TEPMOSIIEPHOTO CHHTE3A.

L] YKaSI)IBaTI) O6HII/I€ CBOﬁCTBa " OTJINYUA IIJIAHCT 3€MHOI\/’I prnHBI U INIaHET-TUT'aHTOB, MaJIbIX
ten ConHEeYHON CHUCTEMBI U OOJIBIINX IUIAHET; MOJb30BaThCS KapTOW 3BE3MHOrO HeOa MpH HAOIIOACHUSIX
3BE3HOrO HeOa;

. pa3IuuaTh OCHOBHBIE XAapPAKTEPUCTHKM 3BE3] (pa3Mmep, LBET, TEMIIEpaTypa), COOTHOCUTb
LBET 3BE3/IbI C €€ TEMIIEPATYPOM;
o pa3indaTb rumoTE3bl O IPOUCXOKICHUN CoJTHEeUHOH CHCTEMBI.

Conep:xkanue Kypca yue0HOro npeamera «Ousuka
7 Kkjaacc

(68 yacoB — 2 yaca B HeJleJII0)

Beenenue (4 1)

Oduznka — Hayka o npupojae. Ousznueckue spneHus. Ousznyeckue cBoiicTBa Ten. HabmoneHue u
onucanue (usndyeckux spieHui. dOusmyeckue BenmuuuHbL. M3MmepeHusi GU3HMYECKUX BEIWYWH: JTHHBI,
BpeMeHH, TeMmneparypbl. dusnueckue npudbopsl. MexayHapoaHas cUCTeMa €JuHUL. TOYHOCTH M MO-
TPEIIHOCTh M3MepeHuid. ®U3rKa U TEXHUKA.

®POHTAJIBHA A IABOPATOPHAS PABOTA



1. Onpenenenue EeHBI ACICHUSI K3MEPUTEIHLHOTO prOOpa.

IlepBoHayaJbHBbIE CBEICHUSA

0 cTpoeHnHu BemecTna (6 4)

Crpoenue BemecTBa. OIBITHI, JOKa3bIBAIOLIME AaTOMHOE CTPOCHUE BEILECTBA. TEIIIOBOE JBUKEHUE
aTOMOB M MoJiekyl. bpoyHoBckoe nBmwkeHue. [Quddysus B rasax, XKHIKOCTAX U TBEpPIbIX Tejax.
B3aumopeiicTBue yactull BelecTBa. ArperaTHble COCTOSIHUS BellecTBa. MoJenu cTpoeHust TBEpIbIX Tell,
KuakocTerd U razoB. OObSICHEHHE CBOWCTB ra3oB, KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJICKYISIPHO-
KMHETUYECKUX MPEICTaBICHUN.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

2. Ompenenenue pa3MepoB MaJIbIX TE.

B3aumopeiictBus tei (23 4)

Mexannueckoe nsumkeHue. Tpaekropus. llyrs. PaBHOMepHOE M HEpaBHOMEPHOE [BHIKECHHE.
Ckopoctb. ['paduku 3aBUCHMOCTH TYTH U MOAYJSL CKOPOCTH OT BpeMeHU JBMkeHus. HHepuus.
HNueprHocTh Ten. B3aumonencrBue ten. Macca tena. M3mepenune Maccebl tena. 1InoTHOCTH BemiecTsa.
Cuna. Cuna tsxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsizb MEXKIy CHIIOW TSKECTH M MacCOU
tena. Cuna TsbKecTd Ha Opyrux Iutanerax. /lunamomerp. CroskeHue ABYX CHJI, HAlIPaBJIEHHBIX [0 OJHOU
npsimoid. PaBHozelicTBytomas AByx cui. Cuna tpenus. @usmndeckas npupoaa HebecHbIX Ten ColHedHOH
CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. M3mepenue Macchl Tela Ha PbIYaXHBIX BECax.

4, N3mepenue oObeMa Tena.

5. Onpenenenye MIOTHOCTH TBEPOTO TeENA.

6. ['pagyupoBanue NpyKUHBI U U3MEPEHUE CHII JUHAMOMETPOM.

7. I3MepeHue cuiibl TPEHUS ¢ IOMOIIbIO INHAMOMETPA.

JlaBJjieHre TBEPABIX TeJl, JKMJAKOCTeH U ra3os (21 4)

Hasnenue. JlaBinenune TBepapix Ted. [laBnenue raza. OObsicHeHHE JaBJICHUS Ta3a Ha OCHOBE
MOJICKYJISIPHO-KUHETHUECKUX TpesacTtaBieHuid. [lepemaua naBneHUss razaMM U KHAKOCTSAMHU. 3aKOH
[Tackans. Coobmiaronuecss cocynsl. ATMochepHoe maBieHne. MeToawsl U3MEpeHHs aTMochepHOro
naBieHusa. bapomeTrp, MaHOMETp, MOPIIHEBOM KUIKOCTHBIA Hacoc. 3aKkOH Apxumezna. Y CIoBUs IJIaBaHUS
ten. Boznyxomnnasanue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

8. OnpenierieHre BBHITATKUBAIOIICH CHITBI, IEHCTBYIOIICH HA TIOTPYKCHHOE B )KHJIKOCTh TEJIO.

9. BersicHeHHe yCIIOBU TJIaBaHUA TENa B KUAKOCTH.

Pabora u momHocTh. JHeprus (13 4)

Mexannueckasi pabota. MomrHocTh. [IpocThie MexaHu3Mbl. MOMEHT CUIIBI. Y CIIOBUS paBHOBECHS
pbruara. «30y10TOe TIpaBuiIo» MexaHuku. Buasl paBHoBecus. Koagdunment nmoneznoro nevicreus (KIT/).
Oueprus. [loTenmanbHas 1 kuHeTnuyeckas 3Heprus. [IpeBpaienue sneprum.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

10. BoisicHeHue yCIOBHS PaBHOBECHSI phluara.

11. Onpenenenne KIIJ[ mpu nogbeme Tena no HaKJIOHHON

IJIOCKOCTH.

Hrorosasi kouTpobHas padora (1 4v).

8 kiacc (68 u, 2 u B Hexe1I0)

TensioBble siBJieHus (23 1)

TennoBoe nBmwxenue. TemmoBoe paBHOBecue. TemmepaTypa. BHyTpennsas sueprusi. Pa6ora u
temionepenayda. TemnonpoBogHocT. KouBekuws. M3nmyuenune. KommyecTBO TemyioTel. Y enbHas
TEIJIOEMKOCTh. Pacder xonmuecTBa TEIUIOTHI MPU TEINIOOOMEHE. 3aKOH COXpPAaHEHUs U MpeBpaIeHus
SHEPrYMU B MEXaHUYECKUX U TEIUIOBBIX npolnieccax. [naBinenre u oTBepAeBaHNE KPUCTATUIMYECKUX TEIL.
VY nenvHas Ternota miasienus. Mcnapenue u konaeHncamnus. Kunenune. BiaxxHocTts Bo3ayxa. Y nenbHas
Teriota napooodpazoBanus. OOBsSCHEHHE W3MEHEHHUS arperaTHOTO COCTOSHHUS BEIIECTBA HA OCHOBE
MOJIEKYJIIPHO-KMHETHUECKUX MpeacTaBieHuidl. [IpeoOpa3oBaHue SHEpruuM B TEIUIOBBIX MAallIMHAaX.



JlBuratens BHyTpeHHero cropanus. [laposas TypOuna. KIIJl TemnoBoro nsurarens. DKOJOTHUECKUE
poOJIEeMBI UCTIONIb30BaHNUS TETJIOBBIX MAIIIKH.

®POHTAIJIBHBIE JTIABOPATOPHBIE PABOTbI

1. CpaBHEHME KOJMYECTB TEMJIOTHI IPU CMEIIMBAHUH BOJIbI PA3HOM TEMIEPATypHI.

2. VI3mepeHnue yaeabHON TeIII0EMKOCTH TBEPOTO Tela.

3. U3mepenune BIa)KHOCTH BO3/IyXa.

dyekTpuuecKue siBjaeHus (29 4)

OnekTpuzauus Tel. J[Ba poma 3JIEKTpUUECKUX 3apsioB. B3aumopaeicTBUE 3apsKEHHBIX TeEl.
[IpoBOAHMKH, MAMDJIEKTPUKA M MOJYNPOBOAHUKH. OJIEKTPUUECKOE TIOJIE. 3aKOH COXpaHEHHUs
JNEKTPUUYECKOTO 3apsaja. JlenuMOCTh 3JIEKTpUYECKOro 3apsjaa. OnekTpoH. CTpoeHue aroma.
DOnexTpuueckuil Tok. JlelicTBUE 3JEKTPUUECKOro MOl Ha JIeKTpudeckue 3apsapl. ICTOUHHMKHM TOKa.
Onextpuueckas nenb. Cuna Toka. DIEKTPUYECKOE HAIpsiKEHUE. DJINEKTPUUYECKOE COINPOTHBIICHUE.
3akon Oma s ydactka uenu. [locienoBaTenbHOE W MapaiieIbHOE COEIUHEHUE IMPOBOJHUKOB.
PaGorta u MomHOCTh 3yekTpuueckoro Toka. 3akoH Jxoyns—Jlenna. Kongencatop. Ilpasuna
0e30macHOCTH MPUPAOOTE C AMEKTPONPUOOpaAMHU.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. COopKa 3IEKTPUUECKON [IENMU M U3MEPEHNE CUIIBI TOKA B €€ Pa3JIMYHbIX y9acTKaXx.

5. U3mepenne HanpsHKEHUS Ha PA3TUYHBIX YIaCTKaX JIEKTPUUECKOH IIeTIH.

6. PerynupoBaHue CHIbI TOKa PEOCTATOM.

7. 3MepeHue conpoTUBIIEHUS IPOBOAHUKA PU IOMOIIHM aMIIEPMETPA U BOJIbTMETPA.

8. M3amepenue MOIIHOCTH U pabOTHI TOKA B JIEKTPHUECKON JIaMIIe.

DJIeKTPOMArHUTHBIE ABJIeHUS (5 1)

OmneiT Opcrena. MarautHoe nosie. MarHuTHOE 1oJie MPSAMOro Toka. MarHuTHoe Moje KaTylKH
¢ TokoM. [locTosiHHbIE MarHUThl. MarHuTHOE 1OJI€ MOCTOSIHHBIX MarHUTOB. MarHUTHOE MoJje 3eMIIH.
B3aumopeiictBrue MarHuToB. JlelicTBE MarHMTHOTO MOJISI HA IPOBOJHUK C TOKOM. DJIEKTPUUYECKHIM
JIBUTaTEb.

®POHTAJIBHBIE JIABOPATOPHBLIE PABOThI

9. COopka 2JIeKTpOMarHuTa ¥ HCTIIBITAHUE €T0 JICHCTBUSI.

10. M3yueHue 21eKTPUIECKOTO IBUTATENSI TOCTOSTHHOTO TOKa(HA MOJICTIH).

CaetoBble siBjienns (10 4)

Hcrounukn cBera. [IpsimosinHelHOE pacnpocTpaHeHHE cBeTa. Buaumoe IBHKEHHE CBETHIIL.
Orpaxenue cBera. 3akoH oOTpaxkeHHs cBeta. [lmockoe 3epkano. IlpenomiieHne cBerta. 3akoH
npenomiieHus ceeta. JIna3pl. @oKycHOe paccTosHue TUMH3BI. OnTHdeckas cuia JTuH3bl. M300paxkeHus,
naBaeMble TUH30H. [ 1a3 kak onTrdeckas cucreMa. OnTudeckue mpruoopHI.

OPOHTAJIbBHA A JIABOPATOPHAS PABOTA

11. lomy4yenne n300pa>keHUS TIPH IOMOIIN JTHH3BI.

Hrorosas konTpoJbHas padora (1 4).

9 kaacc (102 u, 3u B HeneT10)
3akoHbI B3auMo/IeicTBHS U ABHKeHUsI TeJ (34 1)

Marepuansnas Ttouka. Cucrema otcuera. llepememenune. CkopocTh NPSIMOJIMHEMHOTO
paBHOMEpHOTO JBI>KEeHUs. [IpsAMonuHelHOe paBHOYCKOPEHHOE IBMIYKEHHE: MTHOBEHHAs CKOPOCTb,
yCKOpeHue, mepemMenieHue. ['padukn 3aBUCHMMOCTH KHHEMAaTHYECKUX BEJIMYUH OT BPEMEHH IIPHU
PaBHOMEPHOM H PABHOYCKOPEHHOM JIBDKEHUH. (OTHOCUTEIBHOCTH MEXAHUYECKOTO JBUYKCHUS.
['eonienTpruueckas u reauoleHTpUYECKass CUCTEMbl Mupa. MHepuuaibHas cuctemMa OTCYeTa. 3aKOHbI
Hrrorona. CobGoanoe manenue. HeBecoMocTh. 3aKOH BCEMHUPHOTO TATOTEHHS. VICKyCCTBEHHBIC
CIyTHUKH 3eMiu. IMiynbc. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBM>KEHUE.

®POHTAJIBHBIE JIABOPATOPHBLIE PABOTbI

1. UccnenoBanue paBHOYCKOPEHHOTO JBMKEHHS 0€3 Ha4yaJIbHOW CKOPOCTH.

2. 3mepenue ycKOpeHHs: CBOOOIHOTO MaCHHUS.

Mexannuyeckue KoJjedaHus U BOJHbL. 3BYK (15 u)



Konebarenpnoe papmwkenue. KoneGanust rpy3a Ha mpyxkuHe. CBoOogHbIE KoIeOaHMS.
KonebatenpHast cucrema. MasTHUK. AMIUIMTYZa, MEpUOA, 4acToTa kojebOanuil. ['apmonuueckue
konebanusa. IlpeBpamienue sHepruum npu KoyieOaTelnbHOM JBIKEHHH. 3aTyXamolue KojeOaHusl.
Boinyxxnennsie konebanus. Pezonanc. Pacnpoctpanenue konebanuii B ynpyrux cpeaax. I[Tonepeunsie
U IpOAOJbHbIE BONHBI. J[nrHa BOiHBL. CBSI3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ PAaclpOCTPAaHEHUs U
nepuoaoM (4actoToi). 3ByKoBbie BOIHBI. CKOpOCTh 3ByKa. BricoTa, TeMOp M TPOMKOCTH 3ByKa. DXO.
3BykoBO# pe3onanc. atepdepenmus 3syka

OPOHTAJIBHA S IABOPATOPHAS PABOTA

3. HccnenoBanue 3aBUCUMOCTH TMEPHOJA M YacCTOThI CBOOOIHBIX KOJIEOAHMI MasTHUKA OT
JUIMHBI €70 HUTH.

DJIeKTpOMarHuTHoe noJe (25 4)

OnHOpOoIHOE M HEOJHOPOJHOE MarHUTHOE 1osie. HampasieHue Toka v HalpaBJIeHUEe JUHUI ero
MarHuTHoro nois. IlpaBuno OypaBumka. OOHapyxeHHe MarHUTHOro nois. [IpaBuio sneBoé pykwu.
Wuayknus MarHuTHOrO mosisi. MarautHelid notok. Onbitel Dapanesd. DNeKTpoOMarHuTHas UHIyKLUS.
Hanpasnenne maaykuuonHoro toka. IIpaBuno Jlenua. SIBnenne camoumHaykuuu. [lepeMeHHBINA TOK.
['enepatop mepemenHoro Toka. [IpeoOpa3oBaHus SHEPruU B dIEKTporeHeparopax. TpaHcdopmaTop.
[lepenaua 3MEKTPUUECKON PHEPIUU HA PACCTOSIHUE. DJIEKTPOMArHUTHOE TOJE. DJIEKTPOMArHUTHBIE
BOIHBL. CKOPOCTh pAaclpoCTpaHEHHsS DSJIEKTPOMATHUTHBIX BOJIH. BIMsSHUE 53IE€KTPOMArHUTHBIX
U3y4yeHUM Ha KuBble opraHu3mbl. KoneOarenbHblii KoHTyp. [lomydeHue 3n€KTpOMarHUTHBIX
koneOanui. [lpuHIMOBI paguoOCBs3W M TEIEBUACHUS. OJEKTPOMAarHUTHas MpUpPOAa CBETa.
[Tpenomnienue cpera. Ilokazarens npenomiienus. Jucnepcust cBera. llBera ten. Cnexrtporpad u
cnekTpockor. Tumbl onTudeckux crnekTpoB. CrekTpanbHblid aHanu3. [lorjomenue u ucmyckaHue
cBeta atoMaMu. [IpoucxoxaeHne TMHeYaTbIX CIEKTPOB.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

4. V3y4yeHwne SBICHUS YJICKTPOMArHUTHON MHIYKIIHH.

5. HabGmroieHne CIuIONIHOTO U JIMHEWYaThIX CTIEKTPOB UCITY CKaHUS.

Ctpoenne aTomMa u aToMHOTO siapa (20 4)

PanmoakTHBHOCTh KaK CBUIECTEIBCTBO CIOKHOTO CTPOCHHS aTOMOB. Anb(a-, OeTa- U ramma-
uznyuyenus. OnbiTel Pesepdopna. Anepnas monens atoma. PaguoakTuBHBIE HpPEBpAICHUST aTOMHBIX
anep. CoxpaHeHUE 3apsI0BOrO M MAacCOBOI'O YHCEN MPHU SACPHBIX pEaKUUSIX. DKCIEPUMEHTAIbHbIE
METOJIbl UccieioBaHusl dacTull. [IpoTOHHO-HEWTpOHHas Monenb sjapa. DPU3NYECKUH CMBICIT
3apsA0BOro M MaccoBoro yucen. M3oromsl. IlpaBuna cmemenus s anbga- u Oera-pacnajga mnpu
AJIEPHBIX peakusx. DHEeprus .CBs3M YacTull B siape. [enenue anep ypana. Llennas peakuus. SnepHas
SHEPTEeTHKA. DKOJOTHYECKHE TPOOJIEMbI pabOTHI aTOMHBIX AJeKTpocTaHmuil. Jlosumerpus. Ilepuon
nosrypacrnaga. 3akoH paJAHOaKTHBHOTO pacmaia. BriusHue paguoakTUBHBIX H3JIYYCHUU HA JKHUBBIC
opranu3Mel. Tepmosaepras peakuus. Mctounnku sHepruu CoylHIIA U 3BE3/I.

®POHTAJIbHBIE TIABOPATOPHBIE PABOThI

6. 3MepeHue ecTeCTBEHHOTO PaIMalliOHHOTO (hOHA I03UMETPOM.

7. 3ydeHue neneHus spa aroma ypaHa 1o gororpaduu TpeKoB.

8. Onenka nepuoja noiypacrnajia HaXoAsAIUXCs B BO3yXe MPOAYKTOB paciajia ra3a pajoHa.

9. U3yueHue TpeKkoB 3apsKEHHBIX YacTHUIL IO TOTOBBIM (oTorpadusm.

Crtpoenue u 3Bosionus Beesiennoii (5 1)

CocraB, crpoenne u mnpoucxoxaeHue ConHedyHoW cucteMbl. [lmaHeTsl u Mmanble Tena
ConneuHoii cucrtembl. Ctpoenue, uznydeHue u 3Bontonus ConHua u 3Be3a. CTpOCHHE W 3BOJIIOLIMS
BcenenHnoid.

TemaTuuyeckoe NVIAHUPOBAHUE



7 kaace

Ne HanmenoBanwue paszaena nporpammsl, Tema Yacel yueOHOTO
n/n BPEMEHU
Beenenne 4
1 UYro nzydaet pusuka. Hekotopsie pusnueckne TEpMUHBI. 1
2 Hab6monenus u onbit. usnyeckue Benuuunbl. M3amepenue 1
(bU3NYECKUX BETUYMH.
3 TOYHOCTH M MOTPEHIHOCTh U3MEpeHU. PU3NKaA U 1
TexHuka.
4 JlaGoparopnass padora Ne 1 «OmnpeneneHue ueHbI 1
U3MEPUTEJIbHOI0 MPUOOpay».
IlepBoHauya/ibHbIE CBeIEHUS O CTPOEHHUH BellecTBa 3]
5 Crpoenue  BemiectBa. Monekynbsl.  bBpoyHoBCcKkoe 1
JIBUKEHUE.
§) JlabopaTopnass pa6ora Ne 2 «Omnpeaesienue 1
pa3MepoB MaJIbIX TeJD»
7 JIBH>KEHME MOJIEKY T 1
8 BsaumonencTBrue MOJIEKY T 1
9 ArperaTHble cocTOsiHMsI BemlecTBa. (CBOICTBa rasos, 1
JKUJKOCTEU U TBEPABIX TEIL.
10 3ayer mo Teme «llepBoHaYaabHBIE CBeJIEeHUS O 1
CTPOEHHUM BelecTBa». BXoaH0#i KOHTPOJIb.
B3auMmopaeiicTBae Te 23
11 MexaHudeckoe JBUKECHHUE. PaBHOMEpHOE " 1
HEpPaBHOMEPHOE JIBUKEHUE.
12 | Cxopocts. Enununs! ckopocTu. 1
13 | Pacyer myTtu 1 BpeMEeHHU ABUKECHUS 1
14 | Unepuus 1
15 | BzaumopeiicTBue Te. 1
16 Macca tena. Egununel Maccel. M3mMepeHne Macchl 1
TeJla Ha Becax.
17 | JladGoparopnass padGora Ne 3 «U3mepenue Macchbl 1
TeJa HA PHIYAKHBIX Becax».
18 IInoTHOCTE BemecTBa 1
19 | JlaGopaTopHasi pab6ora Ne 4. «M3mepenue oobemMa 1




Tesa». Jlaboparopuas padora Ne 5 «Onpenesienue
IJIOTHOCTH TBEPAOIO0 Tesa

20 | Pacuer macchel 1 00bEMA TeNIA IO €ro MIOTHOCTH. 1
21 | Pemenue 3agau. 1
22 | KonrpoabHas padora Nel «IlnoTHOCTh BemecTBa». 1
23 | Cuna. 1
24 | SIBneHue TaroreHus. Cuna TSHKECTH. 1
25 | Cuna ynpyroctu. 3akoH ['yka. 1
26 Bec Tena. Enununel cunbl. CBsI3b MEXIY CUIOU 1
TSHKSCTU M MacCOM Tena.
27 | Cuna TsKecTH Ha APYTUX IJIaHEeTaX. 1
28 | Aunamomertp. JlaboparopHasi pabora Ne6 1
«['paxyupoBaHue NPYKUHBI H U3MePEHHE CHIT
AHHAMOMETPOM.
29 CrnoxxeHue IByX CWJI, HAIIPABJICHHBIX 10 OJHOM MPSIMOIA. 1
PaBHOAelCTBYOIIAS CUJL.
30 Cuna tpenus. TpeHue nokos. 1
31 | Tpenue B npupone u texuuke. Jlaboparopnas padora Ne 1
7 «H3mepenue CHJIBI  TpeHHA ¢  MOMOIULIO
AUHAMOMETPa»
32 | Pemenue 3anau. 1
33 | Konurpoabhas padora Ne2 «Cuasbi». [IpomeskyTouHbIi 1
KOHTPOJIb.
JlaBJjieHre TBEPABIX TeJl, JKMAKOCTEH U ra3oB 21
34 | JlaBnenwe. EquHUIBI 1aBICHUS. 1
35 | CocoObl yMEHBIIIEHUS U YBEITUYCHUS JTaBICHHUS. 1
36 | JlaBnenue rasa. 1
37 Ilepenaua naBiaeHUsT >KUIAKOCTSIMU W Ta3amMu. 3aKOH 1
ITackamns.
38 | JdaBienue B JKUAKOCTH U Tas3e. Pacuer maBiaeHHS 1
YKUJKOCTH Ha JHO U CTEHKH COCY/a.
39 Pemrenue 3amau. 1




40 Coobmarormyecst CoCyIbl. 1
41 | BecBozayxa. AtmochepHoe naBIICHHE. 1
42 | Usmepenue aTMoc(epHOTrOo JIaBJICHUSI. OmnbIT 1
Toppuueun.
43 | bapomeTp-anepoun. ATMocdepHOe  1aBICHHE  HaA 1
pa3IUYHBIX BBICOTAX.
44 | MaHOMETpEL 1
45 | [lopmiHeBOW >KUJKOCTHBIM Hacoc. ['mapaBindeckui 1
npecc.
46 | JenictBHE XMAKOCTM M ra3a Ha IOIPY>KEHHOE B HHUX 1
TEJNO.
47 | 3akoH Apxumesna. 1
48 | JlabopaTopHasn pabora Ne8 «OmnpenesieHue 1
BbITAJIKUBAIOLIECH CHJIBI, aeicTBYOLIeH Ha
NOTPYKEHHOE B KUJIKOCTh TeJI0»
49 | IlnaBanue Ten. 1
50 | Pemenne 3amauy. 1
51 | Jladopatropnasi pabora N9 «BbIsicCHeHHe YCJIOBHH 1
IUIABAHUSA TeJ B AKUIKOCTID)
52 | IInaBanue cynos. Bo3nyxoruaBsanue. 1
53 | Pemenue 3agauq. 1
54 3aver mo Teme «/laBjieHHe TBepABIX TeJl, dKHIAKOCTEH W 1
ra3oB»
Pa6Gora u MOIIHOCTH. DHepPrus. 13
55 | Mexanuueckas pabota. Equnuiisr paboThL. 1
56 MoitHoCTh. EAUHUIIBEI MOIITHOCTH. 1
57 | IIpoctele Mexanu3mbl. Peruar. PaBHOBECHE CHIT Ha pbIYare. 1
58 | MoMeHT CuJIbL. 1
59 | Peryaru B TexHmke, ObiTy u mpupoae. Jlaboparopuasi 1
pabdora Nel0 «BbisicHeHME YCJIOBHSI PaBHOBeCHS
pbIuara
60 | bioku. «30510TO€ TPABUIIO» MEXAHUKH. 1




61 Pemenne 3amauy. 1
62 LlenTp TsKECTH TENA. 1
63 VYcoBus paBHOBECHS TEIL. 1
64 | Kooadbdumument  momesnoro  neiicTBHS — MeXaHH3MA. 1
JlabopaTopunas padora Ne 11 «Onpenenenue KII/ npu
nojabeMe TeJia M0 HAKJIOHHOM MJI0CKOCTH
65 Oueprus. [loreHnmanbHas 1 KWHETUYECKAs SHEPTHSL. 1
66 [IpeBpaiieHue OIHOrO BHUJA MEXAHWYECKOW SHEPruu B 1
JIPYTOH.
67 | UToroBasi KOHTPOJIbLHAsSI padoTa 1
68 | IloBTopenue. 1
Hroro 68
8 kuacc
Ne HaunmeHnoBaHue pa3jeia NporpaMmmel, TemMa Yacsl yueOHOT0
n/n BpeMeHHU
TenJioBble sIBJICHUA 23
1 TerunoBoe aBuxkenue. Temneparypa. BHyTpeHHss dHEPrHUs. 1
2 CrniocoObl U3MEHEHHs] BHYyTPEHHEN YHEPTuu. 1
3 Bunel reruionepenaun. TemionpoBoIHOCTb. 1
4 Konsekmus. U3myuenue. 1
5 KommgectBo TemnoTel. EQUHUIBI KOIHYECTBA TEIIOTHL. 1
3) VY enbHas TEMI0EMKOCTb. 1
7 PacueT konuuecTBa TEMIOTHI, HEOOXOIUMOTO JJIsT 1
HarpeBaHUs TeJla WX BBIJCISIEMOTO UM MPU OXJIAXKICHUU.
8 JlabopaTopnasi pabora Ne 1 «CpaBHeHHe KOJIMYeCTB 1
TEIJIOTHI PU CMENIUBAHUM BOJAbI Pa3HOii
TeMIepaTypbb»
9 JlabGoparopHas padora Ne 2 «M3mepenne yaejabHOM 1
TEMJIOEMKOCTH TBEPAOI0 TeJay
10 DHeprus TOIUIMBA. Y IeJIbHAs TEII0Ta CTOPaHHUs. 1
11 | 3axoH coxpaHEHMs U IPEBPALLEHUS SJHEPTUHU B 1
MEXaHNYECKUX U TEIUIOBBIX MPOLECCaX.
12 KountpoabHas padora Nel «TemioBblie siBJI1eHUS. 1




BxoaHo# KOHTPOJIb

13 | ArperaTtHsie cocTosiHus BelecTBa. [InaBnenue u 1
OTBEpJICBAHMUE.
14 | I'paduk rmnaBneHus U OTBEPIECBAHHS KPUCTATUIMYECKUX 1
Tell. Y IenbHas TeioTa MiaBjieHus.
15 | Pemenue 3anau 1
16 Hcnapenue. HachlllieHHBIM 1 HEHACBIEHHBIN T1AP. 1
Konnencanus. Ilornomienue sHepruu npu UCIapeHUn
YKUJIKOCTHU U BBIIEJICHUE €€ TIPU KOHICHCAIINH Tapa.
17 Kumnenue. Y nenpHas Temnora napooOpa3oBaHus U 1
KOH/JICHCAIINH.
18 | Pemenue 3anau 1
19 | Baaxnocts Bo3ayxa. CriocoObl onpeeneHus: BIaXKHOCTH 1
Bo3nyxa. JlabopaTropuasi padora Ne 3 «3mepenue
BJIA’KHOCTH BO3yXa»
20 | Pabora rasa u mapa npu pacmupeHun. [{Burarens 1
BHYTPEHHETO CTrOpPaHUS.
21 | [Haposas Typ6una. KIIJ[ TerioBoro apuratesns. 1
22 | KonrpoabHas padora Ne2 «ArperaTHbie COCTOSIHUS 1
BemecTBay. [IpoMexkyTOUHBI KOHTPOJIb.
23 | OGoOmaronuii ypok 1
JJIeKTPpHYeCKHe SIBJICHUS 29
24 | DnekTpuzanus Tel MpU CONPUKOCHOBEHUH. B3au- 1
MOJICHCTBHUE 3apsKEHHBIX TEJL.
25 | DnekTpockorl. DIeKTpUYecKoe moJie. 1
26 | HenuMocTh 31eKTpUYECKOro 3apana. DneKTpoH. CTpoeHue 1
aToma.
27 | OObsicHeHHE YNEKTPUICCKUX SBJICHUH. 1
28 | [IpoBOHUKH, OIYIIPOBOAHUKH U HEIIPOBOJAHUKHU 1
AJIEKTPUYECTRA.
29 DOnekTpruyeckuil TOK. ICTOYHUKH 3JE€KTPUUECKOTO TOKA. 1
30 DneKkTpuyecKas 1ielb U €€ COCTaBHbIC YacTH. 1




31 DJIEKTPUYECKUH TOK B MeTasuiax. [lercTBus 1
3IEKTPUYECKOT0 ToKa. HanmpasieHue 351eKTpuuecKkoro
TOKA.
32 Cuia Toxka. EnUHUIBI CUIIBI TOKA. 1
33 | Amnepmertp. M3mepenue cuibl Toka. JlaboparopHas 1
padora Ne 4 «COopka 3J1eKTPHYECKON Lenu 1
H3MepeHHe CWIbI TOKA B €e Pa3/IMYHbIX Y4aCTKaxX»
34 | DnekTpuuecKkoe HamnpskeHrne. EAMHUIBI HANIpsKEeHUs. 1
35 | Boapr™metp. M3Mepenue HatpsikeHHsl. 3aBUCUMOCTb CHIIbI 1
TOKA OT HalPsHKEHUS.
36 | DnexkTpuyueckoe COMPOTUBIICHUE MPOBOIHUKOB. ENUHUIIBI 1
conpotuBieHus. Jlaboparopuasi padora Ne 5
«/3MepeHne HANIPSIKEHUS HA PAa3JIMYHBIX YUYACTKAX
JIEKTPUYECKOM Lenmn»
37 3akon Oma a1 y4acTKa Lenu. 1
38 Pacuer conpoTuBiieHrsI IPOBOHUKA. Y JETBHOE 1
CONPOTHUBIICHUE.
39 | Peumrenue 3a1au Ha pacuer CONPOTUBIICHUS IPOBOJAHUKA, 1
CUJIBI TOKA U HaIIPSIKEHUSI.
40 | Peocratel. JlaGopaTopHas padora Ne 6 «PeryanpoBanue 1
CIJIBI TOKA PEOCTATOM
41 | JIabopatopHas padora Ne 7 «3mepenue 1
CONPOTHUBJICHUS MPOBOJHUKA NP MOMOIIU aM-
nepMeTrpa U BOJbTMETPa»
4?2 | IlocnenoBaTenbHOE COEAMHEHUE IPOBOJHUKOB. 1
43 [TapannensHOE COEAMHEHUE TPOBOIHUKOB. 1
44 | Pemenwne 3amaq 1
45 | KourtpoabHasi padora Ne3 «JiekTpuyecKue siBJeHUS» 1
46 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 1
47 | Enunuibl paboThl 3JEKTPUIECKOTO TOKA, IPUMEHSIEMbIE Ha 1
npaktuke. JIaboparopuas padora Ne 8 «M3mepenue
MOIIHOCTH U Pa0O0ThI TOKA B JIEKTPUYECKO JIamMIIe»
48 | HarpeBanue npoBOJHHUKOB IEKTPHUUYECKUM TOKOM. 3aKOH 1

Jxoynsa - Jlenua.




49 Konpgencarop. 1
50 | Jlamna HakaquBaHUs. DJIEKTPUUECKUE HarpeBaTEIbHbIC 1
npudopsl. KopoTkoe 3aMbIkaHue, MPEIOXPAHUTEH.
51 KounrpoabsHnas padora Ne4 «PaGoTra U MOIIIHOCTH 1
JIEKTPUYECKOT0 TOKA»
52 | O6obmaromnuii ypox. 1
DJIeKTPOMATrHUTHbIE SIBJICHUS 5
53 MaruauTHO€e nojie. MarHuTHOE 1MoJI€ MPSAMOro TOKA. 1
MarsuTHsbIe TUHHH.
54 | MarnuTHOe noJjie KaTylIKyd ¢ TOKOM. DJEKTPOMarHuThl U 1
ux npumeHeHue. Jlaboparopunas padora Ne 9 «Coopka
3JIEKTPOMATHUTA U UCNILITAHUE €r0 AeCTBUS»
55 | IlocTtosiHHBIE MAarHUTHI. MarHuTHOE MOJI€ MOCTOSSHHBIX 1
MarHuToB. MarHuTHoe moJje 3eMin.
56 JlelicTBME MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM. 1
Onektpuueckuil npurarens. Jlaboparopuas padora Ne 10
«HM3yueHne 3JIeKTPUYeCKOro ABUraTeisi HOCTOSIHHOTO
TOKA (Ha MOJIeJIN))»
57 | KourpoabHas padora NeS «1eKTpOMarHuTHbIE 1
SIBJICHH S
CBeTOBbBIE SIBJICHUA 10
58 | Ucrounuku cBera. Pacnpoctpanenue cera. 1
59 Buaumoe IBHKEHHE CBETHIIL. 1
60 | Orpaxenue cBeTa. 3aKOH OTPaKEHUS CBETA. 1
61 [Timockoe 3epkaiio. [Ipenomiienne cBeTa. 3aKOH MPETOMIICHHS 1
CBETa.
62 | JIuazel. OnTHyeckas cuiia JUH3BI 1
63 | U3o0pakenus, naBaeMbie TUH3OM. 1
64 | JlabopaTopnasi padora Ne 11 «Ilosryuenune 1
HU300paKeHusi NP MOMOIIM JIMH3bD)
65 | Pemenue 3agau. [Toctpoenue n3o0paxeHuit, MoryuyeHHbIX 1
C TTOMOIIBIO JTHH3.
66 | 'na3 u 3penue. KparkoBpeMeHHasi KOHTPOJIbHAS 1
paodora.
67 | UToroBasi KOHTPOJILHAsSI padoTa. 1




68 | O6oOmenue 1
Hroro 68
9 kiacc
Ne n/m HaumeHoBaHue pa3jaesa 1 TeM Yacpl yueOHOr0 BpeMeHH

3aKoHBbI B3aUMOIelCTBUS ABHKEHHUS TeJ 34

1 MarepuanpHas Touka. CucTemMa oTcuera. 1

2 [Tepemernienue. 1

3 [Tepememenue. Pemenue 3amay. 1

4 Onpenenenre KOOPAMHATHI IBIXKYILETOCS Tela 1

) [lepemerienue npu NPSIMOIMHEHHOM PaBHOMEPHOM 1
TIBUKCHHH.

6 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
Yckopenue.

7 [TpsimonHetHOE PaBHOYCKOPEHHOE ABM)KEHHUE. 1
Yckopenue.

8 CkopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO 1
nsuxenust. ['paduk ckopoctu.

9 CkopocTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO 1
nskenus. ['papux ckopoctu. Pemenue 3anau

10 BxoaHoi KOHTPO/IB 1

11 JladopaTopuasi padota Ne 1 «UccaenoBanue 1
PABHOYCKOPEHHOI'0 ABHKeHUs 0e3 HAYAJIbHOM
CKOPOCTH».

12 OTHOCHUTEIBHOCTH TBH)KECHUSI. 1

13 OTHOCUTENBHOCTD JIBIKEHUS. Perenne 3aay. 1

14 WNHepuunanbHble CUCTEMBI OTCUETA. 1

15 [IepBe1it 3ak0oH HproTOHA 1

16 Bropoii 3akon HeroTona 1

17 Bropoii 3akon HeroTona 1

18 Tperuii 3akon HeroToHa 1

19 Tperuii 3akon HeroToHa 1

20 CB00OIHOE TIaJIEHUE TEIL. 1

21 CBoboaHoe nagenue Ten. Perenne 3amad. 1

22 JIBr>keHue Tesia, OpOIIeHHOT0 BEPTUKAIBHO BBEPX. 1
HesecomocTs.

23 1

JlabopaTopnasi padora Ne 2 «3mMepeHne yckopeHHust

CBOOOJIHOI0 NAJEHHUS»




24 3aKOH BCEMHUPHOTO TATOTCHHSI. 1
25 YckopeHue cBOOOIHOTO MaIeHUs Ha 3eMJie U APYTUX 1
IJIaHeTax.
26 YckopeHnue cBOOOAHOIO MaJeHUs Ha 3emiie U IPYruxX 1
maHerax. Pemenue 3amgad.
27 [IpsimonuHeitHOE U KPUBOJIMHENHOE ABMXKEHUE. J[BUyKeHue 1
TEJIa TI0 OKPYKHOCTH C TTOCTOSTHHOM 10 MOJTYJTIO
CKOPOCTBIO.
28 [IpsmonnHeliHOE U KPUBOJIMHEHHOE JBUKEHUE. JIBHKEHNE 1
Teja M0 OKPYKHOCTH € MTOCTOSIHHOM 110 MO0
CKOPOCTBIO.
29 Pemenue 3amau. 1
30 Hmnynbc Tena. 3aK0OH COXPAHEHUs UMITyJIbCca 1
31 PeaktuBHOE nBUKEHUE. PakeTsl. 1
32 BrIBo/1 3aK0HA COXpaHEHHsI MEXaHUYECKON SHEPTUU 1
33 KontpouabHnas padora Ne 1 " 3akoHbl B3aumMo/ieiicTBUsA 1
U IBH:KeHUs Tes»». [IpomMexyToUHBIH KOHTPOJIb
34 O6o06maromuit ypok 1
Mexanuyeckue KoJie0aHusI U BOJTHBI. 3BYK 15
35 KonebarenbHoe aBmxenue. CBOOOAHBIE KOJIEOAHUS. 1
36 Bennuunsl, Xapakrepusyromye KoyedaTrenbHoe JBIKEHHUE. 1
37 Benuuunel, XxapakTepusyroiue KojiedaTeIbHOE TBUKEHNE. 1
38 JladopaTopnasi padota Ne3 «lccrnenoBanue 1
3aBUCUMOCTH TIEPHO/IA U YaCTOTHI CBOOOIHBIX KOJICOAHMIT
HUTSIHOT'O MasATHUKA OT €T JJIUHBI»
39 3aryxatomue Konebanus. BeiHyX/1eHHbIe KoeOaHusl. 1
Pesonanc.
40 Pesonanc. 1
41 Pe3onanc. Pemenue 3anau. 1
42 Pacnipoctpanenue konebanuii B cpeze. BoiHsl. 1
43 | Jlmuna BostHbl. CKOPOCTH PAacIIPOCTPAHEHHS BOJIH. 1
44 JlnuHa BosHbL. CKOPOCTh PaclpoOCTpaHEHUs BOJH.
Pewmenne 3anau.
45 HcTouHukH 3ByKa. 3ByKOBbIE KOJIEOaHMS. 1
46 BricoTa T rpoMKOCTB 3BYKa. 1
47 Pacnipoctpanenue 3Byka. 3ByKOBBIE BOJIHBI. 1
48 KonTtpoabnasi padora Ne 2 "Mexanudeckue KoJaeOaHus 1
U BOJIHBIL. 3BYK"'.
49 OTtpakeHue 3ByKa. 3ByKOBOH pe30HAHC. 1




JJIeKTPOMAarHMTHOE 10J1e

25

50 MaruutHoe nosne. 1

o1 Hampasnienue Toka 1 HanpaBlieHUE JIMHUN €r0 MarHUTHOTO 1
TOJIS.

52 OOHapyKeHHne MarHUTHOTO TOJIS T10 €T0 JISHCTBUIO Ha 1
3JeKTpudecKuil Tok. [IpaBusio neBoit pyku.

53 OOHnapyxeHue MarHuTHOTO 1oJisi. [IpaBuiio JeBoOi pyKH. 1

54 WMHAYKIMS MATHUTHOTO 10JIs. MarduTHEIH IOTOK. 1

55 WHIyKIns MArHATHOTO 10JIsl. MarHUTHBIN MTOTOK. 1

56 SIBneHue IEKTPOMArHUTHON UHAYKIIUH. 1

57 . 1
SIBneHue AMEeKTPOMArHUTHOM UHTYKIIHH.

58 JlabopaTopHasi padota Ne 4 «SIBy1eHue 1
3JIeKTPOMATHUTHONH MHITYKIIUM.

59 Hanpasnenne naaykuuonsnoro toka. IIpasuiio Jlenna 1

60 1
Hanpasnenue naaykumonsnoro toka. IIpasuiio Jlenna.

61 1
SIBnenne caMOMHAYKIIMU

62 SIBneHne caMOMHIYKIIUU 1

63 [Tonydenue u nepeaaya NEPEeMEHHOTO FJIEKTPUUECKOTO 1
Toka. Tpancdopmarop.

64 [Tonydenue u mepeaaya NePEeMEHHOTO PIEKTPUUECKOTO 1
Toka. Pemenue 3anay.

65 DNEeKTPOMAarHuTHOE MOJIE. 1

66 DNEeKTPOMAarHUTHBIE BOJTHBI. 1

67 Konebartenbublit KoHTYp. [Tomydenue 35eKTpoMarHuTHBIX 1
KoJeOaHuH.

68 Konebartenbublit KoHTYp. [lomyueHne 3neKTpoMarHuTHBIX 1
KoJeOaHuH.

69 [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS. 1

70 DneKTpOMarHuTHas IpUpo/ia CBETA. 1

71 IIpenomienue ceera. Ilokasarens nperoMICHUS. 1
Jucnepcus csera. L{Bera Ten.

72 Hucnepcus cBeta. CIeKTpOCKOM U crieKTporpad. 1

73 Tuns! ontnyeckux crekrpos. JlabopaTopHast nadora Ne 1
S «Haba10neHHe CIVIONIHOTO M JINHEHYAThIX CIEKTPOB
HCILY CKAHMS»

74 | TIoryommenue U UCITyCKAaHUE CBETA aTOMAaMHU. 1
[IpoucxoxaeHre TMHENYATBIX CIIEKTPOB.
CTpoeHue aToMa M aTOMHOTO siipa 20




75 PangmoaxTBHOCTE. 1
76 Mogaenu aToMOB. 1
" PanuoakTuBHBIC IPEBpAIICHUS ATOMHBIX SITIEP. 1
8 DKCIIepUMEHTATLHBIC METO/IbI HCCIIEI0OBAHMUS YACTHIL. 1
79 JlabopaTopHas padora Ne 6 mo teme «U3menenue 1
€CTEeCTBEHHOI'0 PATHAIMOHHOTO (JOHA T03UMETPOM
80 OTKpbITHE IPOTOHA. 1
81 OTKpbITHE HEHUTPOHA. 1
82 CocTaB aTOMHOTO sIpa. 1
83 SnepHbie CUITBL. 1
84 DHeprus CBA3U. 1
85 Hedext macc. 1
86 Jenenue siaep ypana. llennas peakiusi. 1
87 JlabonaTropHasi padora Ne 7. «M3vueHue ejieHus sijapa 1
aTroMa ypaHa no ¢ororpaguu TpeKoB»
88 S nepHslii peakTop. 1
89 [IpeoOpa3oBanue BHYTpEHHEH SHEPTHHA ATOMHBIX SIEp B 1
ANEKTPUUYECKYIO SHEPTUI0. ATOMHAS SHEPTeTHKA.
90 buonoruueckoe aeiicTBrue paanaii. 3aKoH 1
PaZIMOaKTUBHOTO pacraja.
91 JlabopaTopnast pabora Ne 8 «Ouenka nepuona 1
MoJIypachana HaXoSIINXCs B BO3yXe MPOJYKTOB pacmaaa
ra30B pajOHa.
92 TepMosinepHas peakuus. 1
93 KonTtpouabHas pa6ora Ne 3 " Ctpoenne atoma u 1
aTOMHOro sigpa"
94 JlabopaTopHas padora Ne 9. «3vueHne TnekoB 1
3apsisKeHHbIX YACTHII TI0 TOTOBBIM oTorpadusim»
Crpoenne 1 3BOJIIOIHSA BCEJICHHOM 5
95 Cocras, cTpoeHue u npoucxoxaeHrue CoaHEeUHON 1
CUCTEMBEI.
96 bonpmme mianetst COTHEYHOM CUCTEMBI. 1
97 Maubie Tena COTHEYHON CUCTEMEI. 1
98 CrpoeHnue, u3nydeHue u dBoJronust COoHIIA U 3BE3I. 1
99 . 1
CtpoeHnue u 3Bomtoius BeeneHHO.
IToBTOpEeHue Kypca Gpusuku 4
100 | IToBTOpeEHue. 1




101 | UToroBasi KOHTPOJIbHAs1 padoTa 1

102 | Ananu3 JOMyIICHHBIX OMHUOOK. 1

UTOTO 102
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